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ABSTRACT: A survey of 41 mule deer (Odo-
colleus hemionus) and three white-tailed deer
(0. virginianus) for bovine tuberculosis was
conducted on a Montana (USA) cattle ranch from
2 November 1993 through January 1994. Gross
and microscopic lesions typical of tuberculosis
were present in tonsil and lymph nodes of the
head, thorax, and abdomen of one adult female
mule deer. Additionally, a single microgranu-
loma considered morphologically suggestive of
tuberculosis was present in one lymph node of
the head of a second mule deer. Mycobacterial
isolates from lymph nodes of the head and tho-
rax of the first deer were identified as Myco-
bacterium bovis.
Key words: Mule deer, Odocoileus hemion-
us, tuberculosis, Mycobacterium bovis, game
farm, pathology.
Prior to 1980, there were few reported
cases of bovine tuberculosis in cervids of
North America (Stumpif, 1982). In the ear-
ly 1980’s, Mycobacterium bovis infection
was discovered in captive elk in North and
South Dakota (Stumpif, 1982). A concur-
rent epizootic of bovine tuberculosis in 21
captive bison (Bison bison) herds was
traced back to one of the infected elk herds
which shared premises with bison (Essey
and Stumpff, 1985).
Since 1989, tuberculosis caused by M.
bovis has been detected in captive cervid
herds in eight states in the USA and three
Canadian provinces (Essey and Kolher,
1994). Surveillance and control efforts for
bovine tuberculosis in captive cervids cur-
rently are underway in both countries.
In April 1993, gross and microscopic le-
sions consistent with bovine tuberculosis
were found in a captive elk (Cervus ela-
phus nelsoni) from a southcentral Mon-
tana (USA) game ranch (45#{176}55’N,
107#{176}32’W), and M. bovis was isolated from
tissue specimens from the animal (J. Pay-
eur, unpubl.). The captive elk herd totaled
approximately 150 animals and was con-
fined to two pastures totaling 1 ,050 ha, and
a 650 ha shooter pen where fee-based
hunting was conducted, respectively. The
shooter pen also contained other captive
ungulates including 16 bison, 19 prong-
horn (Antilocapra americana), and less
than 10 mule deer (Odocoileus hemionus).
A single, maintained, 3.5 m woven wire
fence surrounded each pasture and no es-
capes of captive ungulates were reported
by the ranch manager. There was evidence
of fence penetration by coyotes (Canis la-
trans). Subsequent to the discovery of tu-
benculosis, 12 elk from the main herd and
the shooter pen were found positive on a
single cervical tuberculin skin test (Anon-
ymous, 1994) and were killed by gunshot
and necropsied. Gross lesions were ob-
served in 11 of the elk. Specimens from
grossly visible lesions, mesenteric lymph
nodes, and lymph nodes of the head and
thorax were collected. Specimens were bi-
sected and placed in 10 percent neutral
buffered formahin and saturated sodium
borate transport solution. Specimens were
shipped to the National Veterinary Service
Laboratory, Ames, Iowa, for histopathol-
ogy and mycobactenial culture (Payeur et
al., 1993). On histopathologic examina-
tion, grossly observed lesions were mor-
phologically typical of tuberculosis. Cul-
ture results from all 12 elk were positive
for M. bovis (R. Clarke, pens. comm.) Be-
cause of concern for possible spread of tu-
berculosis from infected game farms to
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native wildlife, a surveillance project ex-
amining cervids from land adjacent to the
game ranch was conducted.
From 2 November 1993 through Janu-
any 1994, 41 mule deer and three white-
tailed deer (Odocoileus virginianus) were
examined from a cattle ranch adjacent to
the infected game ranch. Animals were
killed by hunters or shot by Montana De-
partment of Fish, Wildlife and Parks
(MDFWP) personnel. Tonsils, lymph nodes
of the head, and thoracic and abdominal
viscera were examined.
Tissue specimens included lung, pala-
tine tonsils, and the following lymph nodes:
medial and lateral retropharyngeal, pa-
rotid , mandibular, mediastinal, tracheo-
bronchial, hepatic, and mesentenic. These
were collected, divided, and frozen or
placed in 10% neutral buffered formahin.
Formahin-fixed tissues were sent to the Na-
tional Veterinary Services Laboratories
(NVSL) and the Montana Veterinary Di-
agnostic Laboratory (MVDL). They were
embedded in paraffin, sectioned at 5 m,
and stained with hematoxylin and eosin
(HE). Additional sections from tissues with
lesions suggestive of tuberculosis were
stained by the fuchsin-methylene blue
procedure of Henry and Cassidy (1966)
and examined for the presence of acid-fast
bacilli. Frozen specimens of tonsils, lymph
nodes, and lungs were sent to the NVSL
for mycobactenial isolation attempts by the
methods of Payeur et al. (1993).
At necropsy, lesions were observed in
two adult female mule deer. Deer 1 had
grossly visible lesions in hepatic, thoracic,
and retropharyngeal lymph nodes. Lesions
varied in size from 1 to 8 mm, were pale-
yellow, and were gritty on incision. The
largest lesions were in the right tracheo-
bronchial lymph node and focally pro-
truded from the capsular surface. Lesions
were not found in the lungs. Small (2 mm),
yellow, gritty lesions also were present in
three lymph nodes of the head from deer
2. No other gross lesions were noted. On
histologic examination, lesions morphohog-
ically consistent with tuberculosis were
present in sections of palatine tonsil, ret-
ropharyngeal lymph nodes, thoracic lymph
nodes, and a hepatic lymph node from
deer 1.Lymph node lesions consisted of
small to large, irregular areas of caseous
necrosis surrounded by moderate numbers
of epithehioid macrophages, giant cells, and
scant to moderate collagenous connective
tissue. Mineralized material was scattered
in the necrotic areas and surrounding mac-
rophages in some of the lesions. The ton-
sihan lesion lacked mineralization and had
numerous giant cells. Many giant cells con-
tamed numerous nuclei reminiscent of gi-
ant cells associated with M. bovis lesions
in sika deer (Cervus nippon) (Rhyan and
Saani, 1995). Rare, acid-fast bacilli were
present in the necrotic material, macro-
phages, and giant cells of all lesions. In
addition, the hepatic lymph node had
marked autolytic changes with numerous,
large bacilli in portions of the lesion. These
bacilli were interpreted as saprophytic or-
ganisms.
Microscopically, lymph node lesions
from deer 2 consisted of multifocal pyo-
granulomas containing Splendore-Hoeppli
material and were surrounded by abun-
dant collagenous connective tissue. These
lesions were considered characteristic of
actinomycosis or actinobacillosis.
Additionally, a single microgranuloma
consisting of a small, central area of ca-
seous necrosis surrounded by a moderate
number of epithelioid macnophages and
giant cells was noted in one lymph node
from the head of a third deer. The lesion
was considered suggestive of tuberculosis,
but no acid-fast bacilli were demonstrated.
Mycobacterium bovis was isolated and
identified by the methods of Payeur et al.
(1993) from pooled lymph node specimens
from the head and from pooled thoracic
lymph node specimens from deer 1. My-
cobactenial cultures from lymph nodes of
the head and thorax from all other deer
were negative.
Reports of tuberculosis in free-ranging
cervids in the continental USA are limited
to two white-tailed deer in 1933 (Levine,
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1934), one white-tailed deer in 1937
(LeDune, 1937, as cited in Friend et al.,
1963), and one white-tailed deer in 1961
(Friend et al., 1963). All deer were from
the same area of New York (USA), which
had a large dairy cattle population infect-
ed with M. bovis.
From 1970 to 1972, M. bovis was iso-
hated from tissues of three wild axis deer
(Axis axis) and two wild cattle which
ranged in the same area on the Hawaiian
island of Mohokai (USA) (Sawa et al., 1974).
In subsequent years, a domestic cattle herd
from the same area was found to be in-
fected; and wildlife surveys disclosed a 20%
prevalence of bovine tuberculosis in feral
swine from the vicinity (Essey et al., 1983).
Following depopulation of the cattle herd
and an intense public hunting program,
the prevalence of M. bovis infection in
feral swine dropped to 3.2% by 1983 (Es-
sey et al., 1983).
In Canada, tuberculosis was diagnosed
in one free-ranging white-tailed deer in
Ontario in 1958 (Belhi, 1962). Gross lesions
of tuberculosis were observed in 73 of 1,329
elk, six of 107 moose (Alces alces), and two
of 242 mule deer killed in Buffalo National
Park near Wainwnight, Alberta, in 1939
and 1940 (Hadwen, 1942). This was con-
current with a disease prevalence of over
50% in the Buffalo National Park bison
herd. In 1992, M. bovis was isolated from
lesions from a single hunter-killed elk from
Manitoba (G. W. Luterbach, pens. comm.).
The elk was shot on property in proximity
to an M. bovis-infected beef herd. No ev-
idence of M. bovis infection was found on
subsequent examination and culturing of
tissues from deer, elk, and moose from the
area.
The occurrence of tuberculosis in this
mule deer on property adjacent to an M.
bovis-infected game ranch provides evi-
dence for spread of the disease from cap-
tive cervids to the wild. Whether the deer
acquired the infection on the premises and
escape to the wild or became infected by
contact through the fence with captive an-
imals is unknown. It is noteworthy that
although M. bovis lesions were present in
the head and both body cavities of this
deer, lesions were small and likely would
not have been noticed without careful ex-
amination of lymph nodes of the head and
viscera. Management plans include addi-
tional wildlife surveys, special public hunts,
and elimination of the infected captive elk
herd. These strategies will serve to ehimi-
nate the source of infection, better deter-
mine the prevalence of infection in area
wildlife, and temporarily decrease the
population density of area wildlife thereby
reducing the chance for disease transmis-
sion. Further characterization of mule deer
and game ranch isolates is in progress.
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